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Automatic/manual controller 
Abstract 

The present invention relates to a combined automatic and manual lighting controller. The 
automatic lighting controller is equipped with an illumination sensor part which controls 
lights of the window side by turning on or turning off the power according to load. By a 
switch, some or all of indoor lights, could be selectively switched on or off manually. 

The present invention provides a power supply system(lOO) equipped with a noise cutoff 
part which intercepts noise; a illumination sensor part(200) which detects the outer 
brightness coming through a window; a circuit to prevent instant flickering by external 
interference or false flickering by inner noise when an automatic switch turns on or turns 
off by a light sensor; a light running controlling part(300) to automatically turn ON/OFF a 
TRIAC switch when the voltage of an alternating electricity; multi-output(400), equipped 
with a noise cutoff part to double support a load equipper out node; SW(500) to manually 
turn on or off the lights by any user for any cases of damages of a lighting controller or 
emergencies; and a displayer (313,600) to indicate the status of the lighting controller to 
measure and setup the sensitivity of the sensor. 
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S iio>^ STS7flcH7Hl ^^s/is:?]-:^!^* ^BlsVfe ^>*2:'g 711- ^efl ^«><^1 tfltt ^d«* €^(turn 

Ull 5-21 1^-71*- ^#§>7l ^tV S£7j-;.1^(200)S1-. ^€^1-^1 sl^H ^l-*^m7l7T- € ^(turn on) ^ ^ ii(turn 
%\SzL)^i4H ^^<>]^^ V ^^^1* ^V^-^S. 0N/0FFA17171 ^« S^^^^^M ^(300)2}, t<^p 

3%^«fi°i '^VJ^ii #^^;^}» ol^^s -l€*l-7l c1-^#^^(400)sq- f^^^/l^^f tl Hi^^iS" 

^\SL -^Aifil 7j-£l. ^oi >a;3«>7l SAl^(313.600)* i^^Vfe ^^^S ftcf. 



E. 4 



-i^^j^. wl-olsl]^ SW, ^^^ms., ^ ^-a- ifl^l^. 
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/\\ SL Or\ HQ/I 1 QPJT 



S. 5fe ■& altt^^ wV^3;i^ ^A] c^lofl 4=. ^-g- 2:'3;^l'^7lfil SS.^^]-^ ^« i» E^l * 

6^ ^attSl tiV^^!?!: -M'^l "^I'll ^-§- 2:1^ ^]<^ 71^1 2:^^ -T^^-T- '^l* S-'^l ^ S.^ 

E. 7^ ^ jio>3j Hi-^^!^ .^A] c^iofl tci-i. ^-f' "^l* tb 

100 : 110 : hz.o]2i4^^ 

200 : Si^^^W 210,211 : ^ Al^^^^-g-^A-i 



212 : ^E-i^^ 213 : ^Al^f-^^-aA]^ 
300 : S^^T^*^1«H-¥- 310 : ^Al^aJ-wj-^l^S. 
311 : i^^'S-^!^^ 312 : ^"a-CZero Voltage) :£^^^ 
313 : Be|-<^1'^ ^ ^^^] 400 : 
500 : Ti>o]B(l>i ^-^l;^] 600 : S-A]^ 



51 « 



o - olsa-o] «i-7l^ T^m-tlcA ^^Hl tflsl- ;^V^^S. € -SrCturn on) ^ € ^ = (turn off)^]^ -^Ml ^i"— 
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^ sMsf7l ^-sH ^n-?]:^ ^-^S n t^w]*}^ ;^l-^a^;^fl<>|7ls^Elfe 

^«H1 tfl^ ^ ^(turn on) ^ € ^HCturn off)'*-!?^ S^^-^t!:^ ^1«H«^>^, w><*l2lliii ifl^l^^^-c- 



St (200)fi}, S£.^i-^1^<=^] 2l«fl ?^l-*^^7l7} ^ ^(turn on) € -2.5. (turn off)« ^-g-^l 

a|-wj-7^1 :S1 ^^ol ^HA] ;tllS.(Zero)^l^'^l>H He1-'*1«^ ^ ^-^l^l-i- ON/OFF^l t-] 7] .?1^ 

00)S1-, 3:^:^]]o]7]2] JL^^ ^ Al-jGL A] # cflUlSH -n"^-! •^d^l'^l ^«fl 2:^^^* ^-^.^.S. ^'tA]?!?! ^ M>ol3(|iSW 

(Switch)(500)Sl-, 3z^y^]o]7]s!{ K-^l^SL 4-^31 ^£.1- ^ol ^:^s>7l a-^l-f-CSlS.eOO)* i-t^V 

Jf 7>^<^1 Si^H^i T^'^d AiL-i-'Hl s.^^-^'fl 51 e^-£ 7]-^*!: ^"ast -¥-5:* 

7M£3. oi^oi] .^2]5ll6> st4. ^ ^^]-^7]] s^^-^ ^ 9Xs.^ ^^]^ 7]^-^ -g-^ ?l-g- 7l;<fl«^l- 

ti, ^^1* S.^ ^ 9X^21. 7]^ ^ ^-^Ji tflSt .^Ufl^ ^t^^ 7V#aj ^Sgf^^t:]-. 

^■^1 cfl^ i^ola ;(1l7-l:f-l- ^Hl«1-fe ^€^^^(100), £ 3^- SW(200)» ?-Hl«>fe 't^3i^^]o]7], S. 4 

^xl-¥-(200). S. 6* ^Sl- €€'^1 2:^^fl<^7]-I- 7;}^2j.$.S € *(turn on) ^ € J2-H(turn off) ifl^l 

7] ^€ €-€^i(coi)i- f -a^iAiT^ oj^i ^d^] Hfl- ^"g-s] iioja Ajg..a. Ai-^oi] ;q7\ 

^ ^ SiS.-^ ^ icola >1 10)^ Blltl H€^(Main Trans) €^'^1 

S. 3S1 H}-olBil:i SW(500)^, ISl ^Aj£oi] £Al^ n}s\- ^o], ^ jl^JS^ t^VWt^* ^-g- 21^4^7] 

^.^S ^4«>7] ^^V'^^ 2:^;*lH7l» /^l-^<Hl^i ^^^.S. 7fl3^Al5'l7l ^ ^ SW-DR(Diect SW)^!-, ^7] S 
W-DR(Diect SW)S1 *4^T-Blll- sa] ^ ^qi§|.7i o^§].o^ ^€^§^(100) -3=^ A}clol| ;^-l-^(R08) ^ i-il^^H(600 

)7> SW-DR(Diect SW)S1 ■S^'^l 'S^^'^^ilT^. 

S. 4fe ^ jiojo^ (7l-)s1 :^}^;^l<^7lc^l ^±S.^. E l^l 1-^ -f-Sfl #<Hi2:^ 

"3=* ^^^1^1-71 €^i(210) ^ Sl^^ ^^.g- €^1(211)3]-, -y-71 ^j^^!: ^4 ^^i^}7] 7>€7!l 

«J-71 (VRl)S «Vfe ^£-1^^^(212)51-, -^1-71 :a-E-l^j^(212)s:i ^4 -^^^ M-El-ifl^ ^a] :g.3l-XAlSls.-^(213)S 
ol.f.ol;5) SiB.^^] ^(.300)^^. ^7] ^'^i*'^! ^>-l-«l- *^ I-^JBL^ ^-^-^l S^^fl -¥--^Hl ^fllt ^€ ^^-fi: 
«ol-^l«>7l ^^><:i ifc-^^A]:?}. y^l<gAl5!l i^^ll- € -grCturn on) ^ € iHCturn off)^!?!^ ^Ai:§.3)-*|}-;;^l5lS(310)fi1-. 
^^^]]o]7] ^^4! Tfl^ 7j-il]A]7l ^ ©1^Bl]e|Al>:S.Aj.a- i^^wj"^] SI 3.(31 

Da). Eel-o]Q^ ^ ri:^^l(313)-l- ^§-§11 ^©Hl ^fl* Slfl- ^■g-<^^» '?}-:h.a1 ;;fls(Zero) ^l^-^l-M ^ ^.(turn on 
) .S.H(tum off) ^H«^l-7l ^tt ^'a-(ZeroVoltage)=ii^^ ^(312)3)-. ^>-7l ^<?J-(Zero Voltage)^ 

^^^^ ^'i ^M-ils:!- «.sHl tfl* ■8:(ON)/.2.H(OFF) Al?l7l He^-olojj(TRlAC) ^ 

i:fl^i^S.(313)S ^^^slfe 2:'^^^*;^lH-T-(300)'il ^4 -^^-^S. t!:4. 

S. 5fe 2:3E.^}-^l^(200)''fl ^AS./.i. -^71 ^(200)^ S.S.H€^lii.El(Ql-Photo-NPN)€>^i(210) ^ J 

-XPh(Jump-External)^^i(211)fi1- ^jE^^j^f (212)S ^^j^i^. 

'S-71 (210,211)^, ^^l*>fe ?3-:£7> feji ^j'aefT3^, 7^:^] ^^^7}^jl W^^<=>] ^^^tt NPN n'Us] 

3.£H^^l=i:El(Ql-Photo-NPN)?l •i'«i(210) 3k -^7] S.S.S.^^]^^^ ^^S. o]B\^]c>]^:, 7}^-B} 
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TJl -a^Slli^ SlH.-^o1| S^gfl S]^S. E^n]^^ -^-Hl-Sfe J-XPh€-^i (21 1)^ 

a^'S-^l ^'-£^^^^(212)^, -^1-71 S.SH€^l=i-^-l(Ql-Photo-NPN)2l <^1p1e.KE)^21- ?;^-sj-(R02)<y=^ A}ol<i|l 
<gAV^^7l(0P Amp/U01A-MC1458)^ ^^(2)^1 -a^slT^, ^fl l-a^tt^^^KOP Amp/U01A-MC14 

^ ^■I^J-^l'^l «^s)oi ^V7l ;tfll^'tl:*^7l(0P Amp/U01A-MC1458)s1 Slr^C-)'^ ^^^S -^^^sl^ ^"^^^ 3.7], 

^7] -^Al ^4^^1^(213)^. ^^I-^CRGQ) ^ jEAl^HCRED-LDDS. ol^o^;?! ^HSlS-S^i, ^7] ^£^^§^(2 
12)2] ;?)llS^-ar^^7l(0P Amp/U01A-MC1458) 1^:^1-51- ^#§1-^ € ^(turn on)M i = (turn off)«J-^] ^ S.(3 
10)31 7i]«J- (R03) ^^'■ll flS ^^slc^, ^T-7l 4'^i(210,211)S.^E^ *^ «-<Hife 

t|) o;i<>] ^;^-|7l- ^7] ?J-£^^^(212)21 7V^/5l^7l(VRl)* -f-^fl ^* -g"^ ^ ^1 

£ 6^ €■ al^VS] 2:^^ W^;^11oi^(300)'Hl ^^S^i ^A]:S-3l-«J-^l2lS.(310), i^^t-'t^lSlS.Oll), ^ ^-^K 
Zero Voltage)^^^l-¥-(312) ^ Hefo]o^ ^ ifl^^(313)S ^^^€4. 

^1-71 ^Al^^Hj-^lSl^OlOm, ^1-71 ^Ai(210,211) ^ ^1-71 ;^n'?a^f^^7l (OP Amp/U01A-MC1458)S.^E-1 ^^ 
^ ;^oj.^ Of 6~7sec ^£ ^1^ € ■gr(turn on)/€ iH(turn ofO^lT^^ ^l^S-^E^ ■fi-'ysjfe ^-g-* «J-xlBr> 

7l SS-Olri- ^ :t7H ^^1^ SS.?}-:^l-g- ^A-^ (210,21 1)7]- ^j-^*]- S]:^ 1-^<H1 S^sB ^^;*lH7l7-l- 
4-?> O.S €^(turn on)/€ i = (turn off)5lfe ^-i- ^i:A^7] ^*>o^ ;^«j-(R03)3l- #^^1(004)1- ^^^StS 

^1^ R-CSIS.1: ^^^§1-5^4. ^^1 -^l R-C^s^ al^j^^^-il ^1^ ^-§-"11 ^sfl i 

Sia ;<iH^S. 4^;^}°! ;^il2^-tl:#^7K0P Amp(U01B-MC1458)S -fi-'^Sl^ ^^%^k^ ^Hl e-Kerror)* «j-^lo>Jl, ^S. 
xfl^fil 7\%^ ^-g-* tJ^ll^ tt^la^^l a1«r S.^^-^ ^^A^\^ ^71 ^-^21-«<J-^131S.(311)2V ^^^1 3^^A^7\Si\ 

-^0-71 i.^4«<3-:^l:^S.(311)^. €^ €^ ^^"^1 til-S:ii(Bounce)l- tfl^ ^-S-(icfla)i -2- 

cai.^ iJxl-sVo.^ a'^;^11ol7lSl € '8:(turn on) ^ « 5. = (turn off) i^^^ ^l-^-f-^* ^^«l-7il ^^a] ^ 3] 
A ■a^'^l iflsM ><S7]fe ifcHlslfe «1:iiBllBlAl^i (Hysteresis) 

§>7l ^*>oa >a-7l ;^l2<a-i!-^^7l(0P Amp/U01B-MC1458)£l ^ ^-^-(Zero Voltage) ^ ■&(turn on) f 

i i=(tumoffU^5 Vol^i|-^^1€«1-fe^7l ^ ^d-a-(ZeroVoltage)-.^%l^(312)-^^Al.ol-^l ^1*^(R05)-^ 

4^121^(310)4 ^=711 ^^^\<^ ifl^ ^-§-^ 7j-4^lAl7^1 3^^A°\7]9\ ^ .g:(turn on) ?J € -S.5.(turn off)^-rl^ ^l«>i 

^1-71 <^ ^d<a-(Zero Voltage)i4^1^(312)fe, ^7] ^A-](210,211)«H] Sj^H 4# ^'i7l7> ^ .g:(turn on) 
^i-(turn off)4 Sfl- :5i€4 ^d^d-^l ^d^^l ^1l£(Zero) ^l^^^l^i ^(0N)/i>H(0FF)5l7ll 

SeT^i 'a:£7> ;^fl7^^ al^-^l Mel-<^1 ^-^(Triac)* *«}<^ ^^7> ^?>^^S. sfl^l^ ^(Latching Current)"^! 

H^S>^r ^ * «]-7l ^ -^l 4. 

il 37! tfl-il-ll 3LS7l€eKPhoto-Coupler)» S4«='T^J}(TRIAC) ^ ^^^^1(31 

3)71- '^S^d-'^l^i € ^(turn on)/€ -e.H(turn off)« ^ ^flS-HS.^^(Zero-Cross)3lS.^Sl TA11= TG 

1^ E5:i.olqS(xRlAC)4 ''lltS.(Anode)4 >llolS.(Gate)<Hl ^-^A ^^^'*1^4. 

ccsl- AV7I E4o1ofl(TRIAC) ^ >.^^151S(313)^. ^1-71 S£7J-:^1^(300)S1 ^^^(210,211) ^ ^7] ^i^S^^^^l 
<hW00)4 <i ^^(Zero Voltage)i4 (312)^1 ;.1Ha1^o,1 i^-el- t(l*t a^^^^* ^(on)/^H(off2^1 

? Sife 5lfl"8- 2-«o>*^d ;qloi-fl^l(Thyristor) i^A^A H4o1^4 ^-fl^ 5 -^il^?o^^7^°' 

taBe)i4^ ^(412)21 TAl-l ^^^It^^, B4<^1°-^2| 7110]^ #<^1^ ^^7] ^ ^d'y-(Zero Voltage)^^^ ^1^(412)21 Q 
Ti^ o^^Al^j B4<^1«!1 ^4°fl ^^^4^ Ai4€<a-(Surge)<r *^43. € ^H(turn off)^! ^^(ftJitlCommutation 
>^5» JxisVl '^sflAi^ *S«S ;^-l^(RT3) ^ ^«Ai(CTl)* ^7lAl^ ^SCSnubber Circui 

OS. ^^d5i<>l514. 

^(ON)/ii(OFF)Al 4.^-1 §31* ^-d 444. sis.^4 ^ °d^^^s ^s.^\jl -J-^* ^^14711 -J- 
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^ ji^s^ y^l-W=r^ ^-S- s^;^fl<^7Hl si^'^i, (7l-)sl ;^>*2:^;ql<>|7lsl -^l^H-^l^ 

Jlttal 'S-?! iS.m^^lr^;Hr|(Ql-Photo-NPN)^ €^7]- SX^ ^s.^]]d\] ^c}a^ ^^S*!r ^-W-* ^ 
OP Amp/U01A-MC1458)Sl ^^(2)^S. -a^slfe ^'^-'^l fe-^V^l^l ^dfl-fe «J:^°11 -y^"^! 

nl-el-/.i -H-^-lfe -^-7] ?}-;^l'a^^^(212)s1 7>^^i«J-7l(VRl)# ^-=11 3^^^ ^£ ^^ik^ a^sM 

zi€[3L ^7] m^^^^^UOF Amp/U01A-MC1458)S <Un^^ ^"^"^ ^^^3. sl^S^E^ -fr-asl^ ^#2] «J- 
S.(310)» 71^ ;<fl2'a^f'^7l(U01B-MC1458)S. <a^5]<>| ^<a-& ^^-^x:^. 



^7] x^l2'a'^LV^^7l(U01B-MC1458)S. -y^^ ^°a-^^7l ^Al^^^l-iaj-^l^S. (310)oflAi 

S» ^ <a^-^l ^«><^ ^^•^'l ^1^^^ ^^^1^1 417m 4.«15)^ ■&liB(|elAl-i.(Hysteresis) J- 

^■^ ^l««l-7l je.*4«<J-^l^^(311) 71^ 2^0] ^7} Sife ^■g-i: ^i-7l ^SJ-CZero Voltage)^^ -r(3 

12)S t-^Alflcf. 

>a-7l :^S^(Zero Voltage)ifl^l^(312)fe^>7l ^^^i (210,21 1)<^1 ^€^H xfoj? 
l = (turn off)* ^. >S-7l Hel-^l-JICTRIAC) ^ >.^^1(313)» 'tt^^Al ;.1lS(Zero) Al^-^l^i ^^Vo,l rfl^> ^€-1: 

•^1^ i-i]-€r^S(600)7> SW-DR(Diect SW)sV ^ is. ^^£i<^^4. 

oj.;! g^s4'7ii -a^fl^^s m^^, #^1 ^-J- ^1* i^v-i^flf f^^f J ^7>s|oi sj7i ^^^^^ 

^ al-^Hl^ife ^jE^tfiloliS^Al7j Sl-^J-g- AjA^(211)'?]:-a: t£ «r5l^H ^^"^1 ^^1 7>^«1-JS.S. ^ 

:^]^7]^^]m ^7H ^-^vs ''l^ ^>^i^i 

ON/OFF ^■?1^1(20)71- ^^Bfl:?i«-(10)2^ 4^^1 ^^l^^S^, a]^ aH] BflAjsl 7J0I7} ^J^lxlal 
7l7]l- tS-S -a^l^-Hl nl-€- *^>wl7> ^7> ^ ^xlS^ a]-^o]t:^-. 

zie^^ ^ Ji-Ji M^^^^^ 2:H7jxl^sq- s^^H7ll- #«1BS1-711 -ti^l^ ^l^J^l^/t^tt fillSJll 
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oHHl^i ^^T^^ ^ ol'LV^ ^-^1^1 ^ 'Sfl ^"^l^i '^^l «J ^^01 7}^^}^^ ^o] 

■i- -S-sfl •!•<>] 5.^ ^l^fi^ 11-711- ^#^H ^^V"^! ^€-1: ^ifl S'^'?!:* 

a# ^2flSl 2:'g^l<H7ll- 3711 7fl^eH ^W^l *^ ^'^l ^1^^^ ^ S|S.;^H1 tfl^ ^-g-611 Sl^ 01] Ell. Sj- 

xlste asi* ^«H1 tfl^ ^€ ^ «v}-£^l ^flS(Zero) Al^oflAi ol^o^xl^s. ^o^^ ^H^^S. 

Ml. ^ ihxVi: j3Li*l-ji A] 3711 ^ill^l^ :at:1- ^'ga^'^m^is. ^«^«>7ll s^f-^ 

(57) ^^^^1 '-S^l 

^V7l ^1-^* f-sll ^o^ife Sl^Sl 11-711: ^*«>7l ^tt ^'i^i (210,211) ^ ^£^^^^(212)* ^wl^V^ ^£^^1 
■¥-(200)5-, 

XJ.71 ^^7%^]^^ %MM 3.^^]<^7]^ ^^7l7> € ^(turn on) ^ € iSCturn off)€ "41 ^7l ^^T-i* 
%1 i^.lH7T iil^ ^1 ioliil Sl« i^--}-* «o>-l^fe *A1^._1-«.>;.1^S(310) ^ ( 

12) ^ sEi-<^i°4 ^ ^^^^s-msm s^^^^^H ■¥-(300)51-. 
7i fltb t^^wn^i^oo)s^, 

^7] a^;^lH7lfil 31-^ ^ Al» tfltil^M. -1d^<^l ^^^S. 2:^^* ^d^ ^^Al7l7l 

>i SW(Switch)(500)sV, 

,211)21 -ffl^ -i^^l-^l ^^S. Al^(313,600)» it^oH ^-^^sl^ =r^i-e-S. iJj-- ^^h^/T^ 'S-S- 

4 7l 

o NPN^^dil i£E€^l^Bi(Photo-NPN)€Ai(210) ^ ^7l ^^^.^^If ^^^.^^ 

^57l(VRl)l- ^Wl«V^ ^(212)5. ol^ol^ o.^. s}^ 7.}^/^^ ^-g- S^;^H7l 

S^Si^^cHA-i ^71 s'^*^^;^H^(300)fe. %7H] (210,211)^^^1 "^"^'^5, ?3 

TO0l)iV^1i (0^4)1 oi?^^ -1^ R-C^^S -^l^-^^ ^Am-41]--m^(310)^. 
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^ B^]^ Bfl el A] i(Hysteresis) ^"I^J-CRGS) ^ ^^^(ROe)'^! -Q^^ ^H^SS. o]^o]:Q^ 

3i^(311)SV, 

-^J-?! €^i<Hl ^t}c^ 2i^4'^7]7} € ^(turn on) « € ^=(turn off)« nfl Sfl- ^SJ-'^I ^^^1 >l1S.(Zero) 

^l^^n^i ^(0N)/^ = (OFF)^#El Til <H -t-^S.-^! ^ :a.Jl«l-al ^1 ^iflA]?l5E-^ 

^-a-CZero Voltage)i:^^^(312)^, 

>a-7l S5E^:=^1^(300)fi] €^^(210,211) ^ W^^l «^ -¥-(300)^ ^^(Zero Voltage):ifl ^-¥-(312)31 

;?1H •tl3:<^l tiil-el- -^^H cfl^ ^(ON)/iH(OFF)Al 5) , ^-^^-fi- Tll^lH "^^sj^ aIj^oI] sjsfl 

o) tt| si: ^fl-* -1-^-^1 S ==r S^-g- 2-«oi-*^^ ;^lH^^fl^l(Thyristor) i:;^l-<?l Sl^o]'^^ oflx^c a^bfl 

^ ^7] <^ ^^^(Zero Voltage)ii:4^ ^^(412)21 TAl^] ^^^li^, Ss}'^!''-^^ Tflols ^1-7] «a ^-y-CZero Vol 

tage)i^ ^1^(412)31 GT1# -a^-*-!^ Befo] '5^ ±.^M ^<>l^l^ ^^-i^l^'a-* ^ i5.(turn ofM 

it; Commutation)^ sill- «o>^l«}7l ;^iTOT3) ^ ^^^-KCTDl- ^1 1 1-71^1^ ^i^Hl SlS.(Snubber Circuit) 
« HBl-<^l«ii ^ i^^l3)S.(313)S. ol^ol^ ^4 s-^l^S «l-fe ;^1-W=r^ ^-S- 2:'S^H7l 

^^•^ 4 

^^U^-^l ai<>l^-l. Mola ;^fl7-l^^, ^1-71 ^^^^^(100) ^ ^7] 4# #^^(400)'>11 ^4^1^}5l, S-^^i(C01,C 
05)7> zl- SlS.<^' '^^S. ^* ^^i^S. 51-^ 7;>-g-/=r* 2:^^H7l 

^■^•^ 5 

^ll*<^1 ^71 aT^;^iH7lfe ^7> -a ^^-^-fl ^^1 -^l^sife ^^^s. s}^ ^1-*/^* ^-§- s^^fl 

^7l 



— *— 1-1 





liiD 
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sw 



t3 



600 



400 
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FOl 



AClNi iJ^^l,! 1 AC220V 



100 




AC220V-IN 



600 



AC-OV 



AC220V 



250V15A.SW 



R08 


I 1 1 
-*» — 




1 


500 

\_ ''f^ OUT 





SW7t)R 
Direct SW 
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m2u 
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